Advantages and disadvantages of using PCR techniques to characterize transgenic plants.
The polymerase chain reaction (PCR) revolutionized molecular biology to a similar extent as the discovery of plasmids and restriction endonucleases. However, there are some limitations to the use of PCR. Transgenic plants containing potato spindle tuber viroid (PSTVd) cDNA constructs, demonstrated to become de novo methylated upon PSTVd infection, represent a good example to illustrate the advantages of PCR. PSTVd is a 359 nt long autonomously replicating plant pathogenic RNA where all of its enzymatic requirements are entirely provided by the host cell. In addition, viroids that propagate without a DNA intermediate barely tolerate nucleotide substitutions of their RNA genome without losing infectivity. PCR is the method of choice to characterize the sequence context of genome-integrated viroid cDNA or of reverse transcribed PSTVd RNA, and can hardly be replaced by any alternative procedure. Furthermore, the precise examination of DNA methylation patterns (genomic sequencing) is entirely dependent on PCR. In contrast, the use of PCR is critical for the determination of copy number and arrangement of transgene constructs. Here, the advantages and disadvantages of PCR are discussed and protocols for PCR amplification of cDNA, genomic DNA, and bisulfite-treated DNA from transgenic plants are presented.